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Abstract: In this digital era, young children spend a considerable amount of time looking at telephone, 
tablet, computer and television screens. However, preventative eye health behavior education could 
help avoid and relieve asthenopia. The effects of parental influence on their children’s eye health be-
havior through the preschool eye health education intervention program were examined. The Health 
Belief Model was used to develop parental involvement strategy and eye health curriculum. The study 
was conducted in a large public preschool with five branches in Beijing, China. A total of 248 parent–
child pairs participated in the baseline and follow-up surveys, of which 129 were in the intervention 
group and 119 were in the comparison group. The generalized estimating equation analysis results 
indicated that parental involvement in preschool-based eye health intervention on screen uses had 
positive influence on parents’ eye health knowledge, cues to action, and parenting efficacy. The inter-
vention program also had positive effects on the increasing level of children’s eye health knowledge, 
beliefs, cues to action, self-efficacy, and behaviors. The results supported the implementation of a pre-
school-based eye health intervention program with parental involvement, which could potentially en-
hance children’s and parents’ eye health beliefs and practices. 
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1. Introduction 
Children’s eye health has been found to be strongly associated with the quality of 
learning and achievement in school, which impacts their quality of life and future eco-
nomic productivity [1]. Globally, there are an estimated 19 million children with vision 
impairments, and the majority of these are either preventable or can be alleviated [2]. 
Children’s eye health is a growing public health problem worldwide, and this is particu-
larly evident in East Asian countries [3]. In 2019, the overall myopia rate of children and 
adolescents in China was 53.6%, and the prevalence of poor vision in preschoolers was 
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14.5% [4]. Furthermore, more than one-third of first-grade students in Beijing have poor 
vision [5]. Previous studies [6,7] suggest that myopia is more likely to progress into more 
severe myopia in later childhood years, and may result in an irreversible loss of vision [8]. 
In this digital era, young children spend a considerable amount of time looking at 
screens (e.g., computers, tablets, smartphones, and televisions) [9–11]. Studies conducted 
in a number of countries indicate that about two-thirds of the children exceeded the one 
hour per day screen time recommendation proposed by the American Academy of Pedi-
atrics [11–13]. Other studies [14–18] also noted that young children who spend extended 
periods of time looking at screens tend to experience intense asthenopia (eye strain), 
which has contributed to increased asthenopia in youths [19]. In addition, recent studies 
indicate that screen use may impact the level of myopia [20–22]. 
However, preventative eye health behaviors could potentially help avoid and relieve 
asthenopia [23]. Although early eye health education in schools is regarded as an effective 
method for improving children’s eye health knowledge, attitudes, and behaviors, there is 
limited evidence of eye health programs being included as part of the educational curric-
ulum design and development [24]. The government of China has acknowledged the im-
portance of eye health education and has responded with a proposed comprehensive plan 
to help prevent and control myopia in children and adolescents [25]. 
Parents with higher levels of risk perception and greater parental efficacy are more 
likely to mediate their child’s eye care behavior [26]. Moreover, children with high aca-
demic performance tend to have a higher level of risk perception, and those whose parents 
provide a higher level of mediation are more likely to engage in better eye care behavior 
[26]. Studies have also shown that a parent’s low level of health literacy is linked to chil-
dren’s poor health-related knowledge, behaviors, and outcomes [27,28]. Therefore, there 
is an increasing need and responsibility for parents to foster their children’s health literacy 
skills [29]. Parental involvement has been widely acknowledged as a vital strategy for 
improving children’s development and is particularly effective in early childhood [30]. 
Although parental involvement has been shown to improve the effects of health behavior 
intervention [31], there is a lack of research examining parental involvement in children’s 
health literacy skills. 
This present study aims to fill this gap by using the Health Belief Model (HBM) to 
better understand parental influence on their children’s eye health behavior through the 
preschool eye health education in China. This study posits that a preschool-based eye 
health intervention education program that is supported by parental involvement could 
positively improve children’s and their parents’ eye health knowledge. 
2. Materials and Methods 
2.1. Preschool Eye Health Intervention Education Curriculum 
This study applied the HBM to parental involvement in a preschool eye health pro-
gram to develop the children’s eye health curriculum, parent resource materials, and par-
ent–child co-learning materials. The HBM theory is a model that explains and predicts 
preventive eye health behaviors [32], which includes health knowledge, health beliefs 
(perceived susceptibility, perceived severity, perceived benefits, perceived barriers), cues 
to action, self-efficacy and health behaviors, and incorporates the concept of self-efficacy 
that has been rooted in Bandura’s Social Cognitive Theory [33]. The HBM and self-efficacy 
theories have been widely used in the field of eye health research [34,35]. Parental involve-
ment includes parenting, volunteering, communication, learning at home, decision mak-
ing, and community collaboration [36]. Based on previous studies and the plan for com-
prehensive prevention and control of myopia in children and adolescents proposed by the 
government of China [25], we have simplified the eye health methods into a “1-2-3 strat-
egy” that is comprised of the following: “Screen time should be less than 1 h per day,” 
“Outdoor activity should be more than 2 h per day,” and “Each near-work activity should 
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not exceed 30 min”. The eye health intervention education curriculum in the present study 
consists of four modules, that are delivered through ten half-h lessons and activities. 
Module 1: “Knowing how electronic screens affect kids’ eyes” aims to increase par-
ents’ and children’s eye health knowledge, susceptibility, and severity of screen overuse 
and myopia. The methods used to deliver this module include lectures, games, stories, 
peer-to-peer sharing, singing, and reading parent–child learning leaflets. Module 2: “Life 
skills training to protect eyes from electronic screen overuse harm”, which enhances chil-
dren’s life skills by implementing eye health strategies to reduce electronic screen overuse 
through storytelling and role-playing. Module 3 activities emphasize the need for “im-
proving eye health self-efficacy” that is focused on enhancing children’s eye health self-
efficacy through observation and performance of eye care related songs. Module 4 is re-
lated to “joining outdoor activities” where the time spent outside is increased and the 
benefits of eye health can be gained by engaging in outdoor activities such as ball games 
and throwing frisbees. 
Prior to the commencement of the eye health intervention education curriculum, 
teachers from the preschools had to attend a one-week training workshop on effective eye 
health instructions conducted by the researcher. The trained teachers implemented the 
eye health intervention program with parental involvement between 1 and 30 April 2019. 
During these intervention classes, teachers had used a variety of techniques and activities 
such as formal instructions, demonstrations, games, stories, role play, peer sharing, and 
positive reinforcement to achieve the goals of the Modules. 
Furthermore, parental resource booklets and leaflets related to children’s eye health 
were also distributed. Resource booklets for parents included topics on eye health 
knowledge, risk factors for myopia, the impact of screen overuse, and parenting strategies 
to protect children’s eye health. Parenting strategies included being a role model, moni-
toring children’s near-work activity, supervising their eye health behavior, communi-
cating, and negotiating family rules, and creating a supportive environment for them. 
For four weeks, the children were asked to take home eye health leaflets, complete 
four homework assignments incorporating parent–child activities, and return the parents’ 
feedback to the teacher the following week. The contents of the four parent–child learning 
leaflets included the following: (1) making eye health decisions with the child and writing 
down their name on the eye health declaration leaflets; (2) telling stories that taught ways 
to preserve eye health; (3) communicating with children and setting family eye health 
rules; and (4) collaborating with children to list the family rules mentioned on posters at 
home. In addition, an online resource package that included an eye health knowledge 
video and an ophthalmologist’s eye health lecture video was provided to the parents. 
2.2. Design 
This study adopted a quasi-experimental design conducted at five Beijing preschools 
between March and May 2019, in which the principals and teachers had agreed to partic-
ipate. Parents were invited to participate in the study, given consent forms and informed 
that the data gathered would be published, but names would remain confidential and 
anonymous. Ten preschool classes participated and were randomly assigned to the inter-
vention (four classes) or comparison (six classes) group. Pre- and post-surveys of the chil-
dren and parents were conducted in March 2019 (baseline) and May 2019 (follow-up), 
respectively, to assess the effects of the intervention program. 
The researchers visited the preschools to conduct the surveys. Working with children 
can always introduce unexpected results and biases to the results. Therefore, surveys with 
children were conducted through face-to-face group interviews in their schools and the 
researchers read the questionnaire items to the children. The children were not accompa-
nied by their parents. In contrast, parents were asked to complete the survey through the 
“Wen Juanxing” online platform via the social app WeChat. 
  




Two hundred sixty children between 5 and 6 years old, and their parents, were in-
vited to participate in the study. The intervention and comparison groups were repre-
sented by 137 and 123 parent–child groups, respectively. While the baseline survey re-
ceived 100% response rate (260 responses), the follow-up survey only accounted for 95.4% 
(248 responses). Therefore, we only used the results from the 248 responses (129 from the 
intervention group and 119 from the comparison group) in our analysis. Children and 
parents in the intervention group took part in the eye health intervention education cur-
riculum for four weeks, while the comparison group did not. This study was approved 
by the institutional review board of Research Ethics Committee (REC) of the National Tai-
wan Normal University (REC No. 201802HS004). 
2.4. Measurements 
Questionnaires were used to collect children’s and parents’ eye health knowledge, 
beliefs, cues to action, self-efficacy, and behaviors (please see Appendix A. Survey Ques-
tionnaire). The questionnaires were developed using the key concepts of the HBM [32], 
parental involvement [36], and the eye health intervention curriculum developed for this 
study. The children’s questionnaires used words and pictures to aid children’s under-
standing of the questions. Six expert reviewers were invited to assess the content validity 
of the eye health intervention education curriculum and evaluation questionnaires. Con-
tent validity indices of the children’s and parent’s questionnaires were 0.89 and 0.92, 
which indicates a slight difference between the children’s and their parent’s responses. 
The curriculum and questionnaires were revised according to the reviewer’s comments 
following the content validity assessment. Subsequently, pre-test surveys among 40 par-
ent–child groups were conducted to examine their responses and to evaluate the reliabil-
ity of the data. The pre-test survey found that the internal consistency of the questionnaire 
items was within the acceptable limit (Cronbach’s α ≥ 0.6). 
2.4.1. Eye Health Knowledge 
Based on the HBM , children’s eye health knowledge was comprised of four items: 
(1) screen use time every day, (2) screen use time every time, (3) screen use distance, and 
(4) outdoor activities. A sample question was, “How long do you think your screen time 
should be every day?” There were three response options for each item: (a) which is the 
most correct answer; (b) an incorrect answer; and (c) “unknown”. Each correct response 
scored 1 point, while each incorrect or “unknown” response scored 0. 
There were 10 question items related to eye health knowledge that required the par-
ent’s response. A sample question is as follows: “Which of the following is the most im-
portant behavioral factor leading to myopia” Each correct response scored 1 point, while 
each incorrect or “unknown” response scored 0. 
2.4.2. Eye Health Beliefs 
Children were asked eight questions about eye health beliefs, including perceived 
susceptibility (one item), perceived severity (one item), perceived benefits (three items), 
and perceived barriers (three items). An example is as follows: “Do you think it is serious 
that screen overuse makes your eyes uncomfortable?” The response included two options 
for perceived severity from cartoon images: “Not serious” (1) and “Serious” (2). A higher 
score indicated better awareness of eye health practices. Cronbach’s α for the children’s 
eye health beliefs scale was 0.72. 
Parents were asked to respond to 16 questions related to eye health beliefs, including 
perceived susceptibility (three items), perceived severity (four items), perceived benefits 
(three items), and perceived barriers (six items). A sample question is as follows: “I think 
that children who often watch electronic products can easily lead to premature myopia 
(eye strain).” The response options for each item were evaluated using a five-point Likert 
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scale that ranged from “Strongly disagree” (1) to “Strongly agree” (5). After reversing the 
perceived barriers’ scores, the sum of all domains was the total score of parents’ eye health 
beliefs. A higher score indicated a higher level of parental eye health beliefs. Cronbach’s 
α for the parent’s eye health beliefs scale was 0.86. 
2.4.3. Eye Health Cues to Action 
There were three items associated with cues to action in which the children were 
asked to respond. A sample question was, “Has your teacher ever taught you how to pro-
tect your eyes when using a screen?” This was a yes or no response and the scoring was a 
1 (yes) or 0 (no). A higher score indicated a higher level of awareness of cues for maintain-
ing eye health. The Cronbach’s α of the children’s eye health cues to action scale was 0.60. 
Parents were asked to respond to four cues to action questions. A sample question 
was, “The preschool teacher has told me how to protect my child’s eye when using the 
screen.” There were two available options (answers), “Yes” and “No”, which were coded 
as “1” and “0”, respectively. A higher score indicated a higher level of parental eye health 
cues to action. The Cronbach’s α of the parents’ eye health cues to action scale was 0.86. 
2.4.4. Eye Health Self-Efficacy 
The children’s eye health self-efficacy contained four questions to assess their confi-
dence level. A sample question was, “Do you feel confident that you use screen no more 
than one hour a day?” Each of these items had two available options (answers), “Confi-
dent” (coded as “1”), and “Not confident” (coded as “0”) from cartoon images. A higher 
score indicated a higher level of awareness of eye health self-efficacy. Cronbach’s α for 
the children’s eye health self-efficacy scale was 0.79. 
There were 11 questions related to parent’s eye health parenting efficacy. A sample 
question was, “I can remind my child to keep a proper distance when they use the screen.” 
A five-pint Likert scale measurement (i.e., Not very confident = 1; Very confident = 5) was 
used for each of these items according to a rating of their confidence ratio from 0 to 100%. 
A higher score indicated a higher level of eye health parenting efficacy. Cronbach’s α for 
the parent’s eye health parenting efficacy scale was 0.83. 
2.4.5. Eye Health Behaviors 
There were four questions about eye health behaviors that the children were asked 
for a response. An example is as follows: “Do you feel confident that your screen use is no 
more than one hour a day?” A three-point Likert scale (“Never” = 1; “Sometimes” = 2; 
“Always” = 3) was used to evaluate their responses by cartoon images. A higher score 
indicated a higher frequency of children’s eye health behaviors. The Cronbach’s α of the 
children’s eye health behavior scale was 0.70. 
Parent’s eye health parenting behaviors consisted of 11 questions. A sample is as fol-
lows: “I can remind my child to keep a proper distance when he/she uses the screen.” The 
response for each item was measured through a five-point Likert scale (“Never” = 1; “Al-
ways” = 5). A higher score indicated a higher frequency of parents’ eye health parenting 
behaviors. The Cronbach’s α of the parents’ eye health parenting behavior scale was 0.88. 
2.5. Socio-Demographic Characteristics 
Children’s socio-demographic characteristics in the present study included gender, 
time spent using screens every day (i.e., less than one hour, one hour or more), and chil-
dren’s vision (i.e., myopic, not myopic, or do not know), as reported by their parents. The 
parent’s socio-demographic characteristics included parental role (father or mother), age 
(under 37 or over 37), education level (high school or below, college or university, or post-
graduate), and vision (myopic, not myopic or unknown). 
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2.6. Data Analysis 
Statistical analyses were performed using SPSS version 23.0 (IBM, Armonk, NY, 
USA). Descriptive statistics were calculated for all variables, whereas chi-square tests 
were conducted to examine background variables between the intervention and compar-
ison groups at baseline. In addition, the generalized estimating equation (GEE) approach 
was used to examine the effects of the intervention on children’s and parental eye health 
knowledge, health beliefs, cues to action, self-efficacy, and behaviors. 
3. Results 
3.1. Socio-Demographic Characteristics 
Our analysis was based on the responses from 248 parent–child pairs, comprised of 
129 (52%) parent–child pairs from the intervention group and the remaining pairs (n = 
119, 48%) from the comparison group. Children’s gender was equally represented with 
males and females of 127 (51.2%) and 121 (48.8%), respectively. The majority (n = 194, 
78.2%) of the children indicated that they had myopia, with 39 (15.7%) responding as un-
known (n = 39, 15.7%) and 15 (6.1%) responding as being nonmyopic. Although children’s 
screen use time was very similar between less than one hour (n = 123, 49.6%) and one or 
more (n = 125, 50.4%) hours during the weekdays, but during the weekends 66.1% (n = 
164) of the children would spend one hour or more on screen use time as compared to 
33.9% (n = 84) who spent less than one hour. 
A vast majority considered their parental role as “Mother” (n = 189, 76.2%); the pa-
rental role of a “Father” accounted for 23.8% (n = 59). In terms of age group, parents were 
equally represented in the categories: younger than 37 years old (n = 121, 48.8%) and 37 
years and older (n = 127, 51.2%) because their average age was 37 years old. More than 
half of the parents had attained a college or university qualification (n = 138, 55.7%), and 
this was followed by postgraduate (n = 75, 30.2%), and high school or below (n = 35, 14.1%) 
qualifications. Parents who had myopia accounted for 64.5% (n = 160) with the remaining 
35.5% (n = 88) being nonmyopic. 
The chi-square test results revealed no significant differences between the interven-
tion and comparison groups on the children’s and parent’s socio-demographic character-
istics. Table 1 below provides a summary of the socio-demographic characteristics of the 
intervention and comparison groups for children and their parents. 
Table 1. Socio-demographic characteristics of intervention and comparison groups for children and parents. 
 
Intervention Group Comparison Group 
Chi-Square p Value 
n % n % 
Children       
Gender     1.35 0.246 
Male 61 47.3 66 55.5   
Female 68 52.7 53 44.5   
Myopia     3.53 0.171 
Yes 11 8.5 4 3.4   
No 96 74.4 98 82.4   
Unknown 22 17.1 17 14.3   
Screen use time every weekday     0.78 0.376 
<1 h 60 46.5 63 52.9   
≥1 h 69 53.5 56 47.1   
Screen use time every weekend     0.05 0.829 
<1 h 45 34.9 39 32.8   
≥1 h 84 65.1 80 67.2   
Parents       
Parental role     0.70 0.402 
Father 34 26.4 25 21.0   
Mother 95 73.6 94 79.0   
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Age (average age = 37 years old)     0.00 1 
<37 years old 63 48.8 58 48.7   
≥37 years old 66 51.2 61 51.3   
Education     1.29 0.525 
High school or below 16 12.4 19 16.0   
College or university 76 58.9 62 52.1   
Postgraduate  37 28.7 38 31.9   
Myopia     1.58 0.209 
Yes 78 60.5 82 68.9   
No 51 39.5 37 31.1   
3.2. Changes in Children’s Outcome Variables 
The mean score for the children’s eye health knowledge in the intervention group 
(0.63) was lower than the comparison group (0.66) at the baseline survey (Table 2). How-
ever, the mean score in the intervention group improved to 0.97 at the follow-up survey 
and was higher than the comparison group which remained about the same at 0.68. In 
terms of the children’s eye health benefits, the mean scores for the intervention and com-
parison groups were similar at 1.64 and 1.67, respectively, at the baseline survey. At the 
follow-up survey, the mean score for the intervention group had increased to 1.98, which 
was higher than the comparison group’s score of 1.69. 
For the children’s eye health cues to action, the intervention group’s mean score was 
0.39 as compared to the comparison group of 0.57 at the baseline survey. However, at the 
follow-up survey, the mean score for the intervention group increased to 0.78, which was 
higher than the comparison group score of 0.51. With regards to the children’s eye health 
self-efficacy, both the intervention and comparison groups had a mean score of 1.69 at the 
baseline survey. However, the mean score for the intervention group increased to 1.98 at 
the follow-up survey, which was higher than the comparison group’s score of 1.68. The 
mean scores for the children’s eye health behaviors were 1.52 and 1.49, respectively, for 
the intervention and comparison groups at the baseline survey. The intervention group’s 
mean score increased to 1.91 at the follow-up survey, which was higher than the compar-
ison group’s score of 1.35. 
Our findings also indicated that there was a consistent improvement in the interven-
tion group’s mean score for all the items in the children’s eye health knowledge, beliefs, 
cues to action, self-efficacy, and behaviors when comparing the baseline and follow-up 
survey scores. Table 2 presents the summary findings of the baseline and follow-up sur-
veys for the children’s eye health knowledge, beliefs, cues to action, self-efficacy, and be-
haviors between the intervention and comparison groups. 
Table 2. Children’s eye health knowledge, beliefs, cues to action, self-efficacy, and behaviors for the intervention and 
comparison groups based on the baseline and follow-up surveys. 
 
Intervention Group Comparison Group 
Baseline Follow-up Baseline Follow-up 
Mean SD Mean SD Mean SD Mean SD 
Eye health knowledge 0.63 0.23 0.97 0.10 0.66 0.19 0.68 0.17 
Screen time everyday 0.77 0.42 0.96 0.19 0.79 0.41 0.84 0.37 
Screen time every time 0.74 0.44 0.97 0.17 0.76 0.43 0.80 0.40 
Screen use distance 0.78 0.42 1.00 0.00 0.84 0.37 0.86 0.35 
Outdoor activities 0.24 0.43 0.95 0.23 0.25 0.44 0.22 0.41 
Eye health beliefs 1.64 0.23 1.96 0.10 1.67 0.21 1.69 0.23 
Perceived susceptibility 1.78 0.42 1.91 0.28 1.77 0.42 1.76 0.43 
Perceived severity 1.64 0.48 1.95 0.21 1.82 0.38 1.65 0.48 
Perceived benefits 1.58 0.33 1.98 0.09 1.56 0.34 1.65 0.34 
Perceived barriers 1.66 0.34 1.95 0.14 1.69 0.32 1.71 0.32 
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Eye health cues to action 0.39 0.29 0.78 0.22 0.57 0.28 0.51 0.31 
Get messages from teachers 0.24 0.43 0.98 0.15 0.57 0.50 0.46 0.50 
Get messages from parents 0.66 0.48 0.84 0.36 0.74 0.44 0.67 0.47 
Get messages from ophthalmologists 0.28 0.45 0.51 0.50 0.39 0.49 0.40 0.49 
Eye health self-efficacy 1.69 0.32 1.98 0.10 1.69 0.32 1.68 0.33 
Screen time everyday 1.72 0.45 1.98 0.15 1.65 0.48 1.69 0.46 
Screen time every time 1.64 0.48 1.98 0.15 1.67 0.47 1.69 0.46 
Screen use distance 1.73 0.45 1.98 0.12 1.77 0.42 1.74 0.44 
Outdoor activities 1.66 0.48 1.97 0.17 1.67 0.47 1.61 0.49 
Eye health behaviors 1.52 0.52 1.91 0.26 1.49 0.48 1.35 0.55 
Screen time everyday 1.55 0.71 1.94 0.30 1.50 0.75 1.38 0.84 
Screen time every time 1.49 0.74 1.88 0.43 1.58 0.69 1.39 0.85 
Screen use distance 1.63 0.66 1.94 0.32 1.53 0.72 1.50 0.80 
Outdoor activities 1.40 0.78 1.87 0.44 1.37 0.82 1.13 0.91 
3.3. Changes in Parents’ Outcome Variables 
Our findings showed that the mean scores in the baseline survey for parent’s eye 
health knowledge in both the intervention and comparison groups were comparable at 
0.69 and 0.70, respectively. For the follow-up survey, the mean score for the intervention 
group increased to 0.76, and the comparison group’s score also increased to 0.72. For the 
parent’s eye health beliefs, the mean score for the intervention group was 4.10 at the base-
line survey, which was higher than the comparison group’s score of 4.07. At the follow-
up survey, the mean scores for both groups increased to 4.23 and 4.11, respectively. 
For the parent’s eye health cues to action, the intervention group’s score was 0.41, 
which was lower than the comparison group score of 0.46 for the baseline survey. How-
ever, the intervention group’s mean score improved to 0.65 in the follow-up survey and 
was higher than the comparison group’s score of 0.51. In terms of the parents’ eye health 
parenting efficacy, the mean scores for the intervention and comparison groups were 3.95 
and 4.04, respectively, for the baseline survey. The intervention group’s mean score in-
creased to 4.19 while the comparison group’s score was 4.11 at the follow-up survey. At 
the baseline survey, the mean score for the parents’ eye health parenting behaviors in the 
intervention group’s score was lower than that of the comparison group; 4.09 versus 4.19. 
The intervention group’s mean score increased to 4.18 at the follow-up survey, which was 
similar to the comparison group’s score of 4.17. 
The results also revealed that the mean scores for the parents’ eye health knowledge, 
beliefs, cues to action, parenting efficacy, and parenting behaviors improved from the 
baseline to the follow-up survey (Table 3). 
Table 3. Parents’ eye health knowledge, beliefs, cues to action, parenting efficacy, and parenting behaviors for the inter-
vention and comparison groups based on the baseline and follow-up surveys. 
 
Intervention Group Comparison Group 
Baseline Follow-up Baseline Follow-up 
Mean SD Mean SD Mean SD Mean SD 
Eye health knowledge 0.69 0.16 0.76 0.17 0.70 0.16 0.72 0.15 
Cause of myopia 0.76 0.27 0.83 0.25 0.73 0.29 0.80 0.25 
Risk factor of myopia 0.45 0.25 0.59 0.32 0.50 0.24 0.48 0.26 
Eye health behaviors 0.75 0.20 0.79 0.18 0.76 0.17 0.78 0.17 
Eye health beliefs 4.10 0.49 4.23 0.54 4.07 0.52 4.11 0.52 
Perceived susceptibility 4.57 0.54 4.62 0.65 4.54 0.78 4.63 0.68 
Perceived severity 4.61 0.56 4.64 0.63 4.57 0.70 4.62 0.70 
Perceived benefits 4.57 0.57 4.65 0.63 4.61 0.64 4.59 0.71 
Perceived barriers 3.31 0.92 3.54 0.88 3.22 0.99 3.28 0.86 
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Eye health cues to action 0.41 0.28 0.65 0.31 0.46 0.28 0.51 0.28 
Participation in educational courses  0.08 0.27 0.36 0.48 0.12 0.32 0.14 0.35 
Get messages from the internet 0.26 0.44 0.60 0.49 0.30 0.46 0.45 0.50 
Get messages from the teacher  0.76 0.43 0.91 0.28 0.78 0.41 0.81 0.40 
Get messages from the ophthalmologist 0.57 0.50 0.71 0.46 0.65 0.48 0.66 0.48 
Eye health parenting efficacy 3.95 0.74 4.19 0.68 4.04 0.58 4.11 0.61 
Distance and poster 4.25 0.86 4.36 0.75 4.36 0.63 4.37 0.70 
Time management 3.95 1.06 4.28 0.82 4.03 0.92 4.16 0.77 
Environment 4.11 0.81 4.31 0.74 4.25 0.65 4.24 0.68 
Outdoor activities 3.53 1.15 3.87 0.98 3.59 1.03 3.77 1.00 
Vision examination 3.25 1.09 3.57 1.08 3.24 1.16 3.44 1.11 
Family rule 3.87 1.09 4.10 0.95 3.83 1.10 3.97 1.00 
Eye health parenting behaviors 4.09 0.69 4.18 0.74 4.19 0.56 4.17 0.57 
Distance and posture 4.28 0.82 4.29 0.90 4.40 0.66 4.33 0.71 
Time management 4.17 0.95 4.20 0.98 4.24 0.81 4.23 0.80 
Environment 4.20 0.73 4.27 0.79 4.31 0.66 4.22 0.67 
Outdoor activities 3.91 0.95 4.06 0.88 3.94 0.81 3.95 0.80 
Vision examination 3.40 1.03 3.70 0.97 3.62 0.98 3.76 0.92 
Family rule 4.02 0.98 4.14 0.97 3.99 0.90 4.10 0.84 
3.4. Effects of the Intervention on Outcome Indicators 
As shown in Table 4, the findings from the GEE analysis revealed that the implemen-
tation of a preschool-based eye health intervention program with parental involvement 
had positive effects on the increasing level of eye health knowledge (β = 0.32, p < 0.001), 
beliefs (β = 0.29, p < 0.001), cues to action (β = 0.44, p < 0.001), self-efficacy (β = 0.30, p < 
0.001), and behaviors (β = 0.53, p < 0.001) in children. On the other hand, the intervention 
program had positive effects on improving eye health knowledge (β = 0.04, p < 0.03), cues 
to action (β = 0.18, p < 0.001), and parenting efficacy (β = 0.16, p < 0.02) for the parent group 
(please refer to Table 5). 
Table 4. Multivariate analysis of children’ eye health knowledge, beliefs, cues to action, self-efficacy, and behaviors. 
 β SE p Value 
Eye health knowledge    
Intercept 0.66 0.02 <0.001 
Time 0.02 0.02 0.350 
Group −0.03 0.03 0.260 
Time × Group 0.32 0.03 <0.001 
Eye health beliefs    
Intercept 1.67 0.02 <0.001 
Time 0.02 0.02 0.330 
Group −0.02 0.03 0.380 
Time × Group 0.29 0.03 <0.001 
Eye health cues to action    
Intercept 0.57 0.03 <0.001 
Time −0.06 0.02 0.020 
Group −0.18 0.04 <0.001 
Time × Group 0.44 0.03 <0.001 
Eye health self-efficacy    
Intercept 1.69 0.03 <0.001 
Time −0.01 0.02 0.720 
Group 0.00 0.04 0.940 
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Time × Group 0.30 0.04 <0.001 
Eye health behaviors    
Intercept 1.49 0.04 <0.001 
Time −0.14 0.04 0.060 
Group 0.02 0.06 0.890 
Time × Group 0.53 0.06 <0.001 
Notes: n = 248, intervention group: n = 129, comparison group: n = 119. The generalized estimating equation analysis was 
used. Y = β0 + β1 (time) + β2 (group) + β3 (time × group); Y = children’ eye health knowledge/beliefs/cues to action/self-
efficacy/behaviors regarding screen use. Time: baseline = 0, follow-up = 1; Group: comparison group = 0, intervention 
group = 1. 
Table 5. Multivariate analysis of parents’ eye health parenting knowledge, beliefs, cues to action, parenting efficacy, and 
parenting behaviors. 
 β SE p Value 
Eye health knowledge    
Intercept 0.70 0.01 <0.001 
Time 0.02 0.01 0.120 
Group −0.01 0.02 0.560 
Time × Group 0.04 0.02 0.030 
Eye health beliefs    
Intercept 4.07 0.05 <0.001 
Time 0.05 0.04 0.230 
Group 0.04 0.06 0.560 
Time × Group 0.07 0.05 0.160 
Eye health cues to action    
Intercept 0.46 0.03 <0.001 
Time 0.05 0.03 0.080 
Group −0.05 0.04 0.180 
Time × Group 0.18 0.04 <0.001 
Eye health parenting efficacy    
Intercept 4.04 0.05 <0.001 
Time 0.07 0.04 0.090 
Group −0.09 0.08 0.290 
Time × Group 0.16 0.07 0.020 
Eye health parenting behaviors    
Intercept 4.19 0.05 <0.001 
Time −0.02 0.04 0.640 
Group −0.09 0.08 0.240 
Time × Group 0.10 0.07 0.150 
Notes: n = 248, intervention group: n = 129, comparison group: n = 119. The generalized estimating equation analysis was 
used. Y = β0 + β1 (time) + β2 (group) + β3 (time × group); Y = Parents’ eye health parenting knowledge/beliefs/cues to 
action/parenting efficacy/behaviors regarding children’s screen use. Time: baseline = 0, follow-up = 1; Group: comparison 
group = 0, intervention group = 1. 
4. Discussion 
The results of this study from a Chinese preschool-based eye health intervention pro-
gram with parental involvement showed effective enhancement of children’s eye health 
knowledge, beliefs, cues to action, and behaviors. These findings were consistent with a 
study conducted in Vietnam [24] about the effects of school eye health promotion on chil-
dren’s eye health literacy. Parental involvement has been widely recognized as a vital 
strategy for improving children’s physical health, behavior, and mental development in 
general [30,37–40], and parental involvement intervention programs have been known to 
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be effective in reducing children’s screen use time [41]. This was further supported by a 
study [26] revealing that parents who had higher levels of risk perception and parental 
efficacy were more likely to positively reduce children’s screen time and improve their 
eye health behaviors. Previous preschool-based intervention studies had also indicated 
that educating parents could potentially increase parents’ eye health behaviors and rates 
of eye examinations among preschool children [42]. Therefore, strengthening the capaci-
ties and capabilities of preschool teachers and implementing eye health education pro-
grams or courses that involved parents should be considered in order to improve chil-
dren’s eye health. 
This study found that children rarely understood the benefits of outdoor activities 
for the prevention of myopia, while previous studies [43–45] suggested that increasing the 
duration of outdoor activities could possibly reduce the incidence and development of 
myopia. Other eye health prevention studies [46–48] had also indicated that two or more 
hours a day spent on outdoor activities could have a protective effect on children’s vision. 
The Ministry of Education (People’s Republic of China) had actively promulgated the im-
portance of this through the Guide to Learning and Development for Children Aged 3–6 
Years, which stipulated that children should spend at least two hours a day on outdoor 
activities [49]. However, the results of the present study showed that participating parents 
had lower scores in terms of their eye health parenting knowledge, beliefs, efficacy, and 
parenting behaviors about outdoor activities, which could be a barrier to encouraging 
children to spend more time on outdoor activities. Furthermore, the 2018 World Health 
Organization Meeting on Myopia Control recommended that outdoor time of 2–3 h per 
day as a practical public health intervention for school children [50]. This evidence indi-
cated the need to increase public awareness (e.g., through eye health promotion cam-
paigns by the government) toward the benefits of two or more hours of outdoor activities 
per day on eye health, which could potentially enhance children’s and parents’ beliefs 
about outdoor activity efficacy. 
Findings from this study also revealed that children had attained lower scores on 
their beliefs and self-efficacy in the control of screen time. In terms of eye health self-effi-
cacy, more than 40% of the children indicated that they had no confidence in themselves 
to control their screen time. This was also consistent with the low level of beliefs in their 
ability to control screen time, whereby more than half of the children spent one or more 
hours on screen. However, the recommendation by the American Academy of Pediatrics 
suggested that children should not spend more than one hour per day on screen [12] be-
cause this could result in eyestrain symptoms [19]. In addition, an experimental study in 
China showed that prolong screen use time could significantly affect school children’s 
vision [51]. On the other hand, parents in this study reported increasing difficulty to con-
trol their children’s screen use and engaged in outdoor activities. This could be explained 
by the fact that most dual-employed parent households were busy with work [52] and 
spent little time with their children on outdoor activities. Thus, educational workshops 
about intervention techniques and strategies could be conducted to help children and par-
ents to better manage the screen time and usage frequencies. Work–life–health balance 
should also be encouraged by government agencies and nongovernmental organizations 
to enable working parents to spend more time with their children in order to minimize 
screen time and participate in more outdoor activities. 
The present study revealed that while a preschool-based eye health intervention pro-
gram combined with parental involvement had significantly improved parents’ 
knowledge, cues to action, and parental efficacy, their health beliefs and parenting behav-
iors had not shown much of a similar result. One possible reason could be the high level 
of eye health beliefs for both the intervention and comparison parent groups in the base-
line and follow-up surveys, whereby significant improvements were unnoticeable. Alt-
hough some studies indicated that barriers and misconceptions about eye health among 
parents were key issues that need to be addressed [53,54], others found that participants’ 
health beliefs [35] or behaviors [55] did not increase significantly after the educational 
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intervention. Given that the intervention period of this study was approximately one 
month, only short-term effects were evaluated. An extended evaluation period could pro-
vide greater insights to the extent of the effects the educational intervention program have 
on improving parents’ eye health knowledge, cues to action, and efficacy improves par-
enting behaviors. 
5. Limitations and Future Research 
There are a few limitations in this study. Firstly, due to the cognitive ability of young 
children, they had to be assessed through group interviews by the researchers. Thus, the 
reliability of the results of the children’s questionnaires may have been affected. However, 
a pilot test was conducted, and revisions were made to the questionnaire based on the 
children’s responses and comprehension abilities. In addition, during the interview pro-
cess, researchers had taken the time to explain (combined with pictures) the questions to 
the children, repeated and elaborated them (if necessary), to ensure their understanding. 
Secondly, this study only involved educational intervention in a large public pre-
school consisting of five branches in Beijing; therefore, the external validity is limited. Fu-
ture research can be extended to other preschools in different regions, and the results can 
only be compared and generalized to a wide range of preschool groups in China. How-
ever, this study can also be replicated in other countries to determine similarities and dif-
ferences. Finally, this study implemented a four-week eye health intervention program 
that focused on the short-term evaluation of the effects on parents’ and children’s eye 
health knowledge, beliefs, cues to action, self-efficacy, and behaviors. Future research can 
consider assessing the impact of these factors on a longer-term basis and examine how 
they could potentially delay and control the development of myopia in children. 
6. Conclusions 
In conclusion, this study has used the Health Belief Model to investigate the chil-
dren’s and their parents’ eye health knowledge, beliefs, cues to action, self-efficacy, and 
behaviors with an eye health intervention education program. Results showed that eye 
health intervention on screen use with parental involvement had a positive effect through 
an increase in eye health knowledge, beliefs, cues to action, self-efficacy, and behaviors 
among children. The eye health intervention also had positive effects on the parents with 
results showing improved eye health knowledge, cues to action, and parenting efficacy. 
Findings from this study indicated the need for government and nongovernmental organ-
izations to collaborate toward promoting a more comprehensive school-based eye health 
intervention program, strengthening the capacities and capabilities of preschool teachers 
to support the implementation of these programs, and outdoor activity policies [56,57] in 
order to improve children’s eye health. 
Author Contributions: Conceptualization, S.-M.L., F.-C.C. and C.-Y.C.; methodology, F.-C.C., C.-
Y.C. and S.-F.S.; formal analysis, S.-M.L. and Y.-T.C.; investigation, S.-M.L., X.-J.M., M.-Y.Y. and 
B.M.; data curation and/or interpretation of data, S.-M.L., F.-C.C., C.-Y.C., S.-F.S., B.M., E.N., C.-
H.H., Y.-T.C., X.-J.M., M.-Y.Y., B.L. and W.-T.F.; writing—original draft preparation, S.-M.L.; writ-
ing—review and editing, S.-M.L., F.-C.C., C.-Y.C., S.-F.S., B.M., E.N., C.-H.H., Y.-T.C., X.-J.M., M.-
Y.Y., B.L. and W.-T.F.; visualization, Y.-T.C.; supervision, F.-C.C., C.-Y.C., E.N., C.-H.H. and W.-
T.F.; funding acquisition, S.-M.L. and F.-C.C. All authors have read and agreed to the published 
version of the manuscript. 
Funding: This work was supported by the Cultivation Project of Zhejiang Provincial Advantageous 
and Characteristic Disciplines in the Jing Hengyi College of Education of Hangzhou Normal Uni-
versity (No.19JYXK005), the Zhejiang Provincial Educational Science Planning Research Subject 
(No. 2020SCG012), the research funds of Hangzhou Normal University (No.RWSK20200406), and 
the Taiwan Ministry of Science and Technology (MOST 104-2511-S-003-009-MY2). 
Institutional Review Board Statement: The study was approved by the institutional review board 
of the National Taiwan Normal University (No.201802HS004). 
Int. J. Environ. Res. Public Health 2021, 18, 11330 13 of 26 
 
 
Informed Consent Statement: Informed consent was obtained from all subjects involved in the 
study. Written informed consent has been obtained from the participants to publish this paper. 
Data Availability Statement: The study did not report any data. 
Acknowledgments: The authors would like to thank Pei-Chang Wu for suggestions. Our thanks go 
to the participating preschool principals, teachers, all the children, and parents. We thank six expert 
reviewers assess the content validity of the eye health intervention education curriculum and eval-
uation questionnaires. 
Conflicts of Interest: The authors declare no conflict of interest. 
Appendix A. Survey Questionnaire  
A. Questionnaire introduction and informed consent for study participants. 
Dear Parents, 
This is a survey is supported by the Cultivation Project of Zhejiang Provincial Advantageous and Characteristic 
Disciplines in the Jing Hengyi College of Education of Hangzhou Normal University (No.19JYXK005), the Zhejiang 
Provincial Educational Science Planning Research Subject (No. 2020SCG012), the research funds of Hangzhou Normal 
University (No. RWSK20200406), and the Taiwan Ministry of Science and Technology (MOST 104-2511-S-003-009-
MY2). The main objective of this questionnaire is to gain a better understanding on the effects of parental involvement 
in a preschool-based eye health intervention regarding your children’s screen use looking at the mobile phone or 
phablet. Participants are deemed to have agreed and provided consent to participate in the survey when they suc-
cessfully completed and submitted to us. Please note that each questionnaire can take approximately 15 min for you 
and for your kids studying in kindergarten to complete. Thank you for taking the time to complete it. 
This questionnaire has been designed to be completed and will identify individual participants because we will 
test twice. The research team will take all reasonable steps to maintain your privacy and the confidentiality of the 
data collected. This research results will be published in academic journals with findings reported as a summary 
where no individuals will be identified. There are no commercial benefits derived from this study. 
Please do not feel obliged to participate in this study; however, once you have started and submitted your and 
your kid’s answers, you are deemed to agree to participate. Because this questionnaire will be pre-coded for your 
identification purpose to retest from a test–retest method, the research team will not be able to delete your question-
naires and their contents once they have been filled out and submitted to us as well as a follow-up survey. 
If you wish to inquire about the content of this questionnaire, or are interested in knowing the results of the research, 
you are welcome to request a summary of the research results by contacting (Project advisor: Fong-Ching Chang, Tel: 
+886-2-77491711, email: fongchingchang@ntnu.edu.tw) at the Department of Health Promotion and Health Educa-
tion, National Taiwan Normal University (NTNU). This study was approved (REC No. 201802HS004) by the institu-
tional review board of Research Ethics Committee (REC) of the NTNU. 
Project PI: Shu-Mei Liu 
Jing Hengyi College of Education, Hangzhou Normal University 
Project advisor: Fong-Ching Chang 
Department of Health Promotion and Health Education, NTNU  
B. Basic information 
1. Your child’s gender:  
□male □female 
2. Does your child have myopia (nearsightedness) by ophthalmologists (eye doctors)? 
□yes □no □unknown 
3. How many days did your child watch electronic products while eating during last week? 
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□0 days □1 day □2 days □3 days □4 days □5 days □6 days □7 days 
4. How many days did your child spend watching electronic products at night before going to bed during last week? 
□0 days □1 day □2 days □3 days □4 days □5 days □6 days □7 days 
5. During last week, the average time your child spent watching electronic products on weekdays (Monday to Friday): 
____h _____ minute/day 
6. During last week, the average time your child spent watching electronic products on holidays (Saturday and Sunday): 
____ h_____ minute/day 
7. Your parental role:  
□father □mother 
8. Your age ______________ 
9. Your education qualification:  
□ high school or below □ college or university (undergraduate) □ postgraduate 
10. Does you have myopia (nearsightedness)?  
□yes □no 
C. Questions for your child looking at the mobile phone or phablet (for children role only) (No. __) (for authorized 
attendees only) 
1. How long do you think your screen time should be every day? 
 
  
2. How long do you think your screen time should be every time? 
  
 
3. When looking at screens, how far away is appropriate? 
   
4. At least, how long is it, to stay out of myopia every day to play outdoor activities? 
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5. Do you think that using screens often makes your eyes uncomfortable? 
  
6. Do you think it is serious that screen overuse makes your eyes uncomfortable? 
  
7. Do you think that restricting screen uses no more than one hour a day is good for your eyes? 
  
8. Do you think that restricting screen uses no more than half an hour a day is good for your eyes? 
  
9. Do you think that playing outdoors for more than two hours a day is good for eyes? 
  
10. Do you think it is hard for you to restrict screen uses no more than one hour per day? 




11. Do you think it is hard for you to restrict screen uses no more than half an hour per day? 
  
12. Do you think it is hard for you to spend more than two hours outside every day? 
  
13. Has your teacher ever taught you how to protect your eyes when using a screen? 
 
 
14. Has your family taught you how to protect your eyes when using a screen? 
 
 
15. In the last month, did your family take you to the eye doctors to have your eyes checked? 





16. Do you feel confident that your screen use is no more than one hour a day? 
  
17. Do you feel confident that your screen use is no more than half an hour a day? 
  
18. Do you feel confident that you use screen to keep a proper distance? 
 
 
19. At the weekends or during the holidays, do you feel confident that you spend more than two hours playing outdoor
activities every day? 
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21. In the last week, have you use any screens within half an hour per day? 
   
22. In the last week, have you use any screens to keep a proper distance? 
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D. Questions for you (for parental role only) (No. __) (for authorized attendees only). Please read all of the instructions. 
If you have any trouble with your test or understanding test questions, contact your instructor. 
Question sets D1 (10 items):  
Answer instructions: We wish to understand your perception of your child’s vision care in using electronic products. 
Please read the questions carefully and select the most suitable answer for each question. 
1. Which of the following is the most important behavioral factor leading to myopia? 
□ (1) Excessive use of eyes at close range for a long time 
□ (2) Frequently rub your eyes with your hands 
□ (3) Not taking in balanced nutrition 
□ (4) Irregular sleep 
□ (5) Don’t know 
2. Regarding myopia, which of the following statements is wrong? 
□ (1) Myopia is caused by the elongated eye axis; when looking at distant objects, it cannot be imaged on the retina 
□ (2) Myopia is a disease 
□ (3) After the eye axis is elongated, it can be restored 
□ (4) When children have blurred vision, it may be pseudo-myopia 
□ (5) Don’t know 
3. Which of the following statement is not included in the complications that are prone to high myopia? 
□ (1) Glaucoma 
□ (2) Cataract 
□ (3) Leukoplakia 
□ (4) Retina degeneration or detachment 
□ (5) Don’t know 
4. Which of the following statement is correct about the blue light of electronic products? 
□ (1) Adult eyeballs have matured, and blue light from electronic products will not harm adult eyes 
□ (2) Exposure to blue light for a long time may cause damage to the retina of the eye 
□ (3) The blue light emitted by mobile phones and tablets is very weak, so you don’t have to worry about hurting your 
eyes 
□ (4) Put on an anti-blue film or wear anti-blue glasses, so you don’t have to worry about the impact of using electronic 
products on your eyesight 
□ (5) Don’t know 
5. How often does a child’s vision health check take? 
□ (1) If the vision is normal, there is no need for regular vision checks 
□ (2) Check once every six months, there should be twice a year 
□ (3) Inspection once a year 
□ (4) Inspection once every two years 
□ (5) Don’t know 
6. Which of the following behaviors when viewing electronic products is beneficial to vision care? 
□ (1) Can be seen on a car with enough light 
□ (2) Can lie down and watch in a comfortable position on the bed 
□ (3) Looking under the heavy sun 
□ (4) When the room is dim, turn on the headlights and desk lamps at the same time 
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□ (5) Don’t know 
7. After reading for a long time, which of the following methods can relieve fatigue and get the best rest? 
□ (1) You can relax your eyes by watching TV 
□ (2) You can play outdoors for a while 
□ (3) You can rub your eyes with both hands 
□ (4) You can play a game on the phone for a while 
□ (5) Don’t know 
8. Which one of the following statements is correct regarding the time that children spend watching electronic products? 
□ (1) No more than 1 h per day, 30 min at most each time, and at least 5 min rest 
□ (2) No more than 1 h per day, 30 min at most each time, and rest at least 10 min 
□ (3) No more than 2 h a day, 40 min at most each time, and rest at least 10 min 
□ (4) No more than 2 h a day, 40 min at most each time, and rest at least 10 min 
□ (5) Don’t know 
9. When children use electronic products, how far should they keep their eyes from the screen? 
□ (1) The distance between the eyes and the mobile phone is maintained at 30 cm 
□ (2) The distance between the eyes and the tablet is maintained at 30 cm 
□ (3) The distance between the eyes and the TV, the closer the better under the premise of seeing clearly 
□ (4) The distance between the eyes and the TV, as far as possible under the premise of seeing clearly, the better 
□ (5) Don’t know 
10. Regarding outdoor activities, which of the following is wrong? 
□ (1) Going outdoors when the sun is strong at noon has the best effect on vision care 
□ (2) Outdoor activities for at least 2 h a day are an effective way to prevent myopia 
□ (3) Appropriate natural light outdoors can stimulate the release of dopamine, thereby inhibiting the growth of the eye 
axis and preventing myopia 
□ (4)The outdoor activities here refer to any activities or sports performed outdoors during the day. 
□ (5) Don’t know 
Question sets D2 (16 items): Parents’ Belief in Vision Care for Children’s Use of Electronic Products 
Answer instructions: We wish to know your true feelings about your child’s vision care using electronic products 
(TV, computer, mobile phone or tablet). Please check the most suitable answer for each question. 
 
Your true feelings about the vision 













1. I think that children who often 
watch electronic products can 
easily lead to premature myo-
pia (eye strain) 
     
2. I think that children who often 
watch electronic products can 
easily lead to deepening of 
myopia 
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3. I think that children who often 
look at electronic products can 
easily cause other eye diseases 
(such as dry eyes, itching) 
     
4. I think it’s a serious matter 
that my child has myopia 
prematurely due to frequent 
viewing of electronic products 
     
5. I think it’s a serious matter 
that the child’s myopia is 
deepened due to frequent 
viewing of electronic prod-
ucts. 
     
6. I think that other eye diseases 
(such as dry eyes and itching) 
caused by children who often 
look at electronic products are 
serious. 
     
7. I think that when a child 
watches electronic product, 
remind him (her) that the total 
time per day does not exceed 1 
h, which will help his (her) vi-
sion care 
     
8. I think that when a child looks 
at electronic products, remind 
him (her) to rest for at least 10 
min at most 30 min at a time, 
which will help his (her) vi-
sion care 
     
9. I think that a child’s outdoor 
activities for at least 2 h a day 
will help his or her vision care 
     
10. I think that taking the child to 
the ophthalmologist to check 
the eyesight every six months 
will help his or her eyesight 
care 
     
11. Facing the child’s request, I 
find it difficult to restrict him 
or her from viewing electronic 
products 
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12. I find it difficult to ask chil-
dren to watch electronic prod-
ucts for no more than 1 h a day 
     
13. I think it’s very difficult for a 
child to take a break of at least 
10 min at most 30 min at a time 
when watching electronic 
products 
     
14. I find it difficult to take my 
children to outdoor activities 
for at least 2 h a day 
     
15. . I think it is expensive to take 
vision care for children (such 
as purchasing suitable tables 
and chairs or lighting equip-
ment, vision check, etc.) 
     
16. I find it inconvenient to take 
my child to the ophthalmolo-
gist for a vision check 
     
 
Question sets D3 (4 items): Parents’ Action Clues Scale for Children’s Vision Care in Using Electronic Products 
Instructions for answering: We wish to know under which of the following situations you have received information 
about vision care. Please read the questions carefully and select the most suitable answer for each question. 
 
Under which of the following situations have you obtained information about vision care for 
using electronic products? 
Yes No 
1. I have participated in education courses related to “Eye Care Using Electronic Products”   
2. I have received information about “eye care using electronic products”   
3. The kindergarten teacher once told me how to take care of my children’s vision   
4. The ophthalmologist once told me how to take care of my child’s vision   
 
Question sets D4 (11 items): Parents’ Effective Efficacy for Children’s Vision Care and Management of Electronic 
Products 
Answering instructions: We wish to know your confidence in your child’s use of electronic products in the vision 
care management. Please read the questions carefully, and select the most suitable answer for each question. 
 
Your confidence ratio in the following situations is 0 25% 50% 75% 100% 
1. When a child uses electronic products too close, I can remind 
him to keep his eyes away from the screen 
     
2. When the child looks at electronic products, I can remind him to 
keep his posture upright 
     
3. When the child looks at electronic products, I can remind him to 
rest for at least 10 min at most 30 min at a time 
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4. When a child looks at electronic products, no matter what he 
asks, I can remind him that the total time per day cannot exceed 
1 h 
     
5. When the child looks at electronic products, I can remind him to 
have enough light or lighting in the environment 
     
6. No matter what the child asks, I can restrict him or her from 
watching electronic products before going to bed 
     
7. No matter what the child asks, I can restrict him or her from eat-
ing and watching electronic products 
     
8. No matter what the child asks, I can restrict him or her from 
watching electronic products on the moving vehicles 
     
9. Even if it is busy on weekends or holidays, I can let my children 
have at least 2 h of outdoor activities every day 
     
10. Even if it is inconvenient, I can still take my child to the ophthal-
mologist to check the eyesight every six months (not including 
the kindergarten’s eyesight check for young children) 
     
11. I can persuade my family and my child to agree on the rules for 
using electronic products 
     
 
Question sets D5 (11 items): Parents’ Behavior Scale for Vision Care and Discipline of Young Children’s Use of Elec-
tronic Products 
Instructions for answering: This section wants to learn about your child’s use of electronic products in the past week. 
Please read the questions carefully and select the most suitable answer. 
 
In the past week, have you had any of the following situations Never Rarely Sometimes Often Always 
1. I can remind my child to keep a proper distance when he/she 
uses the screen 
     
2. When the child looks at electronic products, I remind him/her 
to keep his posture upright 
     
3. When the child looks at electronic products, I remind him/her 
to rest for at least 10 min at most 30 min at a time 
     
4. When the child looks at electronic products, I remind him/her 
that the total time per day cannot exceed 1 h 
     
5. When the child looks at electronic products, I remind him/her 
to have enough light or lighting in the environment 
     
6. I restrict my child not to watch electronic products before go-
ing to bed 
     
7. I restrict children from eating and watching electronic prod-
ucts 
     
8. I restrict my children not to watch electronic products on mov-
ing vehicles 
     
9. On weekends or holidays, I let my children have at least 2 h of 
outdoor activities every day 
     
10. After the kindergarten school on weekdays, I let the children 
have at least 1 h of outdoor activities every day 
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11. I persuaded my family and my child to agree on the rules for 
using electronic products 
     
This concludes all the questions, thank you very much for your assistance! Good health! 
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